Objective. A systematic review of randomized controlled trials has been performed to assess the effectiveness of stimulation of acupoint KI 1 by Artemisia vulgaris (the Japanese name is moxa) to lower blood pressure compared to antihypertensive drugs. Methods and Findings. Articles published from 1980 to August 2013 in databases of CENTRAL, Pubmed, CBM, CNKI, VIP, and online clinical trial registry websites were searched. Studies included were randomized controlled trials (RCTs); moxibustiontype intervention on KI 1 compared with antihypertensive drugs; meta-analysis showed superior effects of moxibustion plus antihypertensive drugs on systolic blood pressure (WMD: −4.91 [−7.54, −2.28]; = 0.0003) but no superior effects on diastolic blood pressure (WMD: −6.38 [−17.17, 4.41]; = 0.25). Conclusions. Our systematic review of the current literature shows a beneficial effect of using moxibustion interventions on KI 1 to lower blood pressure compared to antihypertensive drugs. However, the results are influenced by the existing differences in design of the current trials.
Introduction
Essential hypertension (EH) remains a major public health problem in developed and developing countries alike. It is predicted that the number of adults with hypertension will be 1.56 billion worldwide by 2025 [1] . In spite of the strength of evidence supporting the efficacy of antihypertensive agents and their wide endorsement in national and international guidelines, only about one-half of those patients are compliant with drug therapy [2] . Effective control of hypertension is limited by treatment cost, complexity, and adverse effects of antihypertensive medications [3, 4] . Perhaps, for this reason, there has been a growing interest in alternative therapies for blood pressure control [5] [6] [7] [8] [9] [10] [11] [12] .
The increasing prevalence of hypertension creates a broad market for acupuncture-type therapies to aid in the management of blood pressure [13] . The acupuncture-type therapies including moxibustion, acupuncture, electroacupuncture, and et al. are commonly used for controlling hypertensionrelated symptoms. Several studies have also demonstrated that acupuncture and moxibustion have good effects on the cardiovascular system, including excitation of somatic afferent input, activating sympathetic inhibitory systems in the brain related to endogenous opioids, nociceptin, -aminobutyric acid, and serotonin [14] [15] [16] . In traditional Chinese medicine, although there are many syndromes for a type of disease with complicated pathological processes, they can be classified into deficiency and excess and cold and heat. Therefore, the therapeutic principles for any disease can be summarized into four aspects, namely, supplementation, drainage, clearing, and warming.
Moxibustion is another important traditional East Asian medical intervention that involves the burning of a roll of specially prepared herbs containing Artemisia vulgaris or mugwort directly or indirectly at the acupuncture points [17, 18] . KI 1 is located on the points of 1/3 and 2/3 intersection of plantar (Figure 1 ). In the theory of traditional Chinese medicine, KI 1 has the function of opening the orifices, directing qi downward, relieving hiccup, discharging heat, clearing heart heat, and restoring yang to save from collapse. In 1963, a cohort trial in China reported that the efficacy rate of moxibustion for the treatment of hypertension was 82.8% in the intervention group. Since this Chinese study, various studies have been performed, using acupuncture point-moxibustion, acupuncture, or electroacupuncture, to lower blood pressure [19] . In antihypertensive treatment, acupoint KI 1 is commonly used in conjunction with heat through moxibustion or electric stimulation. The evidence examining the effectiveness of acupuncturetype interventions (moxibustion, acupuncture, and electroacupuncture) on KI 1 for essential hypertension has never been systematically summarized. The purpose of this study was to perform a systematic review of reported studies to evaluate the effectiveness of acupuncture-type interventions on KI 1 compared to conventional drugs to lower blood pressure. 
Methods

Types of Interventions.
Acupuncture-type interventions (moxibustion, acupuncture, and electroacupuncture) on acupoint KI 1 were included. The study was designed to compare the effectiveness and safety of acupoint KI 1 used only or in combination with conventional drugs versus conventional drugs alone or plus placebo. All included studies should use an antihypertensive drug or no treatment as a control. Studies using interventions of unproven efficacy (e.g., herbs) in the control group were also excluded.
Study Selection and Data Extraction.
The titles and abstracts of potentially relevant studies were identified through the literature search and reviewed independently by X. Yang and X. Xiong according to predefined criteria. Data abstraction was conducted according to predefined criteria. The following data were extracted: citations (authors of study, year of publication), methodological information, participants (sample size, age), detailed information of interventions and controls, outcome measures (systolic blood pressure, diastolic blood pressure), and adverse events. Discrepancies were discussed and resolved by consensus with other investigator (J. Wang).
Trial Quality Assessment and Statistical Analysis.
The qualities of included RCTs were assessed by six specific domains, including random sequence generation, allocation concealment, blinding of participants and personnel, blinding of outcome data, incomplete outcome data, and selective reporting. To assess risk of bias (selection bias, performance bias, attrition bias, and reporting bias), the judgment was given as "high risk", "unclear risk", or "low risk": trials that met all the criteria were categorized as low risk of bias; those that met none of the criteria were categorized as high risk of bias; and the others were categorized as unclear risk of bias if insufficient information was available to make a judgment.
According to by Cochrane Collaboration, dichotomous data were expressed as risk ratio and continuous outcomes as weighted mean difference, with their 95% confidence intervals (CI), respectively. Meta-analysis was performed if the intervention, control, and outcome were the same or similar. The statistical heterogeneity was examined with the 2 -test, where 2 values of 50% or more were considered to be indicators of a substantial level of heterogeneity. In the absence of significant heterogeneity, we pooled data using a fixed-effect model ( 2 < 50%), otherwise we used random effects model ( 2 > 50%) [20] . To maximize the similarities among studies that would be combined, data were further stratified where possible into subgroups based on different types of interventions.
Result
Description of Included Trials.
Our search identified 492 studies, of which we excluded 448 on the basis of the titles and abstracts and 38 studies on the basis of the full text. In total 4 RCTs were included in meta-analysis. All the RCTs were conducted in China and published in Chinese. The search for ongoing registered trials identified no trials (Figure 2) .
The characteristics of the 4 RCTs that met our inclusion criteria are listed in Table 1 [21] [22] [23] [24] . All of the included studies were conducted in China and had parallel group designs with two groups. Two RCTs [22, 23] used direct moxibustion and two [21, 24] chose indirect moxibustion treatments. The main outcome measures were the SBP or DBP in two RCTs [23, 24] and the response rate in two RCTs [21, 22] .
Methodological Quality of Included Trials.
None of the included RCTs reported any methods of sequence generation or allocation concealment. All of the included RCTs failed to report evaluator blinding. In addition, one trial mentioned drop-outs and withdrawals [21] .
Details of Included Trials.
Wang et al. [21] carried out an RCT to assess the effects of moxibustion of combined acupuncture points on blood pressure in the patients of essential hypertension. Patients were randomly divided into test group and control group. Based on the maintenance medicine treatments, 30 cases of test groups were treated by 2 months of moxibustion of combined acupuncture points. 30 cases of control groups took the maintenance medicine treatments only. Yongquan (KI 1) was used with indirect moxibustion in the patients with hypertension ( = 30). The primary outcome was the average value in SBP and DBP at morning, noon, and night following treatment. Moxibustion combined with drug therapy reduced the SBP and DBP significantly after 2 months of intervention compared to drug therapy only ( < 0.05). The changes of SBP and DBP of control groups had no statistical differences during the maintenance medicine treatment ( > 0.05).
Ren et al. [22] tested the effects of direct moxibustion on the BP. Sixty patients were randomized into two groups, those receiving moxibustion (2 hours, 2 times weekly for 1 month, = 30) or antihypertensive drug alone ( = 30). The SBP and DBP were recorded before and after treatment as same as in the Wang et al. study [21] . Moxibustion combined with drug therapy reduced the SBP and DBP significantly after 10 days of intervention compared to drug therapy only ( < 0.05). But these parameters failed to yield significant intergroup differences.
A study performed by Jin et al. [23] consisted of an RCT evaluating the effects of moxibustion on hypertensive patients. Sixty patients were randomized into two groups, those receiving moxibustion (30 min, once a day for 10 days, Records after duplicates removed (n = 247)
Records screened (n = 249)
Reasons for exclusion (n = 211):
Full text not available (n = 46)
Full-text articles assessed for eligibility (n = 38)
Full-text articles excluded, with reasons (n = 34):
Diagnosis uncertainty (n = 7)
Inappropriate control (n = 3)
Ineligible data extraction (n = 5)
Patients complicated with serious medical conditions (n = 9)
Studies included in meta-analysis (n = 4) the response rate of the reduction in BP and hypertensive symptoms including headache, dizziness, and insomnia. The response rate of the reduction in BP was referred to the percentage of responders whose SBP decreased more than 30 mmHg or whose DBP decreased more than 10 mmHg. The response rate of the reduction in hypertensive symptoms was referred to as the percentage of responders whose hypertensive symptoms according to TCM diagnosis, that is, headache, dizziness, and insomnia, decreased from the baseline levels. After treatment, the response rate of the reduction in BP was 83% in experimental group and 80% in the control group. There were no significant differences between the two groups ( > 0.05). 80% of the patients from the experimental group had improved hypertensive symptoms, and the corresponding rate for the control group was 67%. There were significant differences between the two groups ( < 0.05).
Another study [24] tested the effects of indirect moxibustion on the BP. Seventy patients were randomized into two groups, those receiving moxibustion ( = 50) or antihypertensive drug alone ( = 20). After the baseline BP measurement, indirect moxibustion was performed once in 50 patients, while nifedipine 10 mg was administered to the 20 control patients. The BP was assessed again after 30 min. The definition of the response rates in the BP and symptoms were the same as in the Jin et al. study [23] . The response rate of the BP was 70% for the moxibustion group (81% for control) and 90% for the improvement of hypertensive symptoms (control: 71%). These parameters failed to yield significant intergroup differences.
Effect of Interventions.
In the pooled RCT's, 140 patients were included in the intervention group and 110 patients in the antihypertensive drugs (control) group (Table 1) . The pooled RCT's demonstrated significant effect of the intervention: the meta-analysis showed superior effects of moxibustion plus antihypertensive drugs on systolic blood pressure (WMD: −4.91 [−7.54, −2.28]; = 0.0003; Figure 3 ) but no superior effects on diastolic blood pressure (WMD: −6.38 [−17.17, 4 .41]; = 0.25; Figure 3 ).
Adverse Effect.
No adverse event of direct moxibustion or indirect moxibustion on KI 1 had been mentioned among the three trials.
Discussion
In this systematic review, we found a beneficial effect of moxibustion-type interventions stimulating KI 1 to lower blood pressure compared to antihypertensive drugs. Moxibustion, like Chinese herbs, has a wide range of application. In the 1970s, WHO propagated 43 diseases that can be treated using acupuncture and moxibustion, classified into six categories: upper respiratory diseases, respiratory diseases, oral diseases, ophthalmology diseases, gastrointestinal diseases, and nervosa musculoskeletal diseases. Currently, there are more and more systematic reviews (SRs) and metaanalysis that have been conducted to assess the efficiency of acupuncture and moxibustion for EH [25] [26] [27] [28] [29] [30] [31] [32] [33] .
The therapeutic principles of acupuncture and moxibustion are very important in guiding the formulation of treatment when treating diseases, which involves the selection of points and practical manipulation techniques. The mechanism of stimulation of KI 1 has, in part, been scientifically investigated. One study of the included trials also showed that after treatment of moxibustion on KI 1, the level of endothelin (ET), angiotensin II (AngII), plasma renin activity (PRA) decreased and nitric oxide (NO) increased but not significantly ( > 0.05), due to the short course of treatment. In patients with essential hypertension, structural, mechanical, or functional changes can reduce lumen diameter of arteries, which contribute to stiffer arteries.
To the best of our knowledge, this is the first systematic review and meta-analysis of RCTs for moxibustion on KI 1 in treating essential hypertension. The results showed that moxibustion on KI 1 may be effective for the treatment of essential hypertension. According to our findings of metaanalysis of SBP and DBP, moxibustion used combined with antihypertensive drugs may have good effects on patients In this systematic review data from four studies were extracted, reviewed, compared, and pooled weighted mean difference was reported. A limitation of our systematic review, as with other reviews, was that the possibility of publication bias cannot be ruled out. We searched different sources to identify all RCT's and cohort studies with controls of TCM interventions on KI 1 for lowering blood pressure but there were not able to retrieve any unpublished studies. Although the use of acupuncture is widespread in China and some western countries, our literature search retrieved only four eligible trials from China and none from other countries. Databases only partially cover the literature from these countries and it is possible that unidentified eligible trials from these countries exist.
Another limitation of our study was that the low methodological quality of included trials, including the small sample sizes of RCTs and shortage of details of the study design. For example, all of the included RCTs failed to report evaluator blinding. None of the included RCTs reported any methods of sequence generation or allocation concealment. However, only one trial mentioned drop-outs and withdrawals.
Furthermore, although of the included studies the most commonly used method was moxibustion, with a protocol of once a day for 30-60 min for as long as 10-60 days, the effect of these different courses of interventions is unknown and beyond the scope of the current review. Hypertension is a chronic condition; the effect of long-term treatment is a great concern of patients. Indeed, none of the included trials reported the mortality rate or the incidence of complications. Nevertheless, not only the method of stimulation and different protocols, but also ethnic, cultural, and educational differences could account for the different results reported in the different studies.
Finally, all the included trials used blood pressure as primary outcome measure, but three of the included trials evaluated the effectiveness with numerical values. One trial presented the effect as markedly effective, effective, and ineffective. We have tried to contact authors to get further information either by telephone or email. Unfortunately, no replies and information was got. The ideal study design may be placebo controlled RCT, but due to the relative contraindication to the use of moxibustion during treatment in other locations than KI 1 it is not feasible to use a placebo moxa treatment. Besides that, a sham intervention would quickly be identifiable by the patient through information about moxibustion on the Internet.
Based on the results of our study, the effect of using moxibustion interventions on KI 1 to lower blood pressure seems promising. Our results, however, are influenced by the variety of the included studies. Therefore, before making this adjuvant treatment to standard Western healthcare, we recommend to conduct a large scale RCT in which moxibustion is compared to antihypertensive drugs following the basic guidelines for reporting clinical trials such as the Consolidated Standards of Reporting Trials (CONSORT) statement. We recommend moxibustion, as this method is inexpensive, readily available, safe, client-friendly, and can be performed at home by the partner of the hypertension patients. In addition, patients' preferences, the acceptance of the smell and warmth of the moxibustion treatment, quality of life, and healthcare and nonhealthcare costs should be assessed.
Conclusions
Our systematic review of the current literature shows a beneficial effect of using moxibustion interventions on KI 1 to lower blood pressure compared to antihypertensive drugs. Our results, however, are influenced by the existing differences in design of the current trials and further RCT's of improved quality are necessary to adequately answer this question.
